Chromophobe renal cell carcinoma is a distinct subtype of renal cell carcinoma that accounts for 5% of all renal tumors. This subtype is further subdivided into two variants, classic and eosinophilic, with the latter variant being less frequent. We report two cases of the eosinophilic variant of chromophobe renal cell carcinoma diagnosed at our institution between January 2008 and December 2012. C hromophobe renal cell carcinoma accounts for approximately 5% of all renal neoplasms and is a distinct subtype of renal cell carcinoma. Th is tumor is subdivided into two subtypes: classic and eosinophilic. Microscopically, the classic variant is characterized by large pale cells with thickened cell membranes resembling plant cell walls. However, making a correct diagnosis can be diffi cult in cases of the eosinophilic variant, where the tumor is purely composed of oncocytic cells. We present the gross, histologic, and immunohistochemical fi ndings of two cases of the eosinophilic variant of chromophobe renal cell carcinoma (EVCRCC) diagnosed at our institution from January 2008 to December 2012.
CASE 1
A 73-year-old black woman with a complicated past medical history presented to the Baylor University Medical Center emergency department with weakness, dizziness, and left lower quadrant abdominal pain for the past 3 days. Laboratory results were signifi cant for creatinine 1.2 mg/dL, calcium 7.8 mg/dL, white blood cell count 7500/mm 3 , hemoglobin 9.7 mg/dL, hematocrit 29.9%, and platelets 129,000/mm 3 . Computed tomography revealed a 1.8 cm mass in the upper pole of the left kidney, and a left partial nephrectomy was subsequently performed.
Grossly, the partial nephrectomy specimen contained a 1.8 cm well-circumscribed, mahogany-colored mass. Microscopically, the tumor comprised nests of granular eosinophilic (oncocytic) cells in a trabecular network with wrinkled nuclei, minimal nuclear atypia, and areas with perinuclear halos (Figure) . Th e tumor was limited to the kidney. Th e tumor cells were immunohistochemically reactive for CK7 and were negative for vimentin. Th is mass was classifi ed as an EVCRCC. No sarcomatoid features or necrosis was identifi ed. Th e margins of resection were negative for carcinoma. 
CASE 2
A 67-year-old Caucasian man presented to the emergency room after a syncopal episode. Further workup with carotid and magnetic resonance imaging evaluation was planned; however, a lower pole renal mass was incidentally discovered in the right kidney on computed tomography. A right radical nephrectomy was subsequently performed.
Sectioning through the right kidney revealed a light tan homogeneous mass measuring 3.0 cm in greatest dimension. Microscopically, the tumor was composed of nests to sheets of polygonal cells with eosinophilic granular cytoplasm and very sharp, distinct cell borders. Th e nuclei were small and slightly irregular, with vesicular chromatin and indistinct nucleoli with halo formation around the nuclei. Th e tumor cells were immunohistochemically positive for CK7, CD117, and Hale's colloidal iron. Th is tumor was diagnosed as an EVCRCC. Th e margins of resection were negative for tumor. No sarcomatoid features or necrosis was identifi ed.
Eosinophilic variant of chromophobe renal cell carcinoma
Varsha Podduturi, MD, Charles J. Yourshaw III, DO, and Haiying Zhang, MD Figure. Nests of tumor cells with abundant eosinophilic cytoplasm, perinuclear halos, and minimal nuclear atypia (hematoxylin and eosin, 400×).
DISCUSSION
Chromophobe renal cell carcinoma was fi rst described in 1985 (1) and is thought to be derived from the intercalated cells of the collecting ducts (2) . Th is neoplasm occurs in the second to eighth decades of life. Multifocality occurs in 8% of cases. Tumors can be present in bilateral kidneys 3% of the time. Grossly, the tumors are typically well circumscribed with a homogenous light brown cut surface (3) . Th e prognosis is good and the mortality rate is <10%. Tumors that are larger in size, have areas of necrosis, and have sarcomatoid change have a worse prognosis (3, 4) . Most cases are sporadic, but familial cases can be associated with Birt-Hogg-Dubè syndrome, an autosomal dominant disorder that includes benign skin tumors (skin tags, fi brofolliculomas), renal epithelial neoplasms (chromophobe renal cell carcinoma, oncocytoma), and spontaneous pneumothorax (5) . Chromophobe renal cell carcinoma is associated with multiple losses of whole chromosomes, most frequently Y, 1, 2, 6, 10, 13, 17, and 21 (6) .
Th e neoplasm is divided into two variants: classic and eosinophilic. Th e classic type is the most common of the two and consists of large and polygonal cells with fi ne, pale, foamy, reticulated cytoplasm, a prominent "plant cell wall-like" membrane, and irregular nuclei with perinuclear clearing. Th e classic variant comprises type 3 cells, which are large polygonal cells with abundant pale, reticulated cytoplasm and with well-defi ned cytoplasm borders (7) . Th e eosinophilic variant is made up of type 1 cells (small, solid, and slightly granular cytoplasm without signifi cant translucent areas) and type 2 cells (abundant eosinophilic cytoplasm denser at the periphery with perinuclear clearing) (7) . Th e prognosis for EVCRCC does not diff er from that of the classic type. At our institution, 791 renal cell carcinomas were diagnosed from January 2008 to December 2012. Only 36 of these cases were chromophobe renal cell carcinomas, and only two of the latter cases were the eosinophilic variant.
Th e main diff erential diagnosis of an EVCRCC is an oncocytoma, which is a benign entity. Several histologic and immunohistochemical features are helpful in distinguishing an oncocytoma from an EVCRCC. EVCRCC have tumor cells arranged in sheets with well-defi ned cell borders with wrinkled or raisinoid nuclei. In contrast, oncocytomas only have eosinophilic cells with round, hyperchromatic nuclei arranged in a nested or tubular pattern.
Immunohistochemically, EVCRCC is reactive for CK7 and negative for vimentin. Additionally, Hale's colloidal iron stain shows diff use reticular cytoplasmic positivity in EVCRCC, whereas oncocytomas display focal positive staining confi ned to the luminal borders (8) . Ultrastructurally, the cells of an oncocytoma are packed with mitochondria, whereas the cells in EVCRCC have numerous microvesicles in the cytoplasm (8) .
